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Purpose Accomplishments

The objectives of this investigation are to apply We have identified binding sites and derivatized
time-resolved fluorescence and nonlinear lysozyme egg white protein with 10 different
spectroscopic techniques to the study of fluorophores; performed initial fluorescence
gravitationally sensitive multiphase materials. anisotropy measurements at UTSI; and obtained
Specific goals are, 1) to apply fluorescence polysilane from IBM Almaden Laboratory. We
anisotropy to explore the dynamics of protein also have developed thiol-protected gold particles
crystallization, and 2) to apply time-resolved for incorporation into polymer hosts, and
nonlinear spectroscopy to determine how the developed a theory to describe NLO behavior of
presence of metal nanopatrticles alters the effectivemetal/dielectric composites. Finally, we performed
optical properties of a material and to compare initial experiments at Alabama A&M University
the results with theoretical predictions. The to verify our theory. Their laser was not sufficient

correlation between anisotropy and aggregation for a full characterization but did confirm the
will be determined. theory.

Planned Future Work

* Investigate femtosecond dynamics of

| chromophore/protein systems. New work
Ti: Sapphire Laser 1 > Sample indicates a femtosecond component to solvent
Analyzer reorganization and Stokes shift.
Analyzer
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* Select a fluorophore whose lifetime is
comparable to the rotational diffusion time
estimated from Stokes relationship or at least
optimize the lifetime to diffusion time ratio to
study different aggregate sizes. Correlate
anisotropy with aggregation.

Trigger PMT
Single Photon PMT

* Incorporate metal particles into polysilane.
Determine if two-photon absorption is
eliminated as predicted by our theory.

Time to Amplitude

Discriminator Converter

< Discriminator

* Determine femtosecond NLO response of
metal nanoparticle composites. The

M‘A’\';iglha””e' femtosecond response should be much
il different than the picosecond response due to
interband transitions becoming dominant
Ficure 33.—Flourescence anisotropy. when thermal effects are avoided.
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Ficure 34.—Degenerate four wave mixing (DFWM).
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Funding Summary ($k)

FY9o7
Authorized: 78.5
Processed: 78.5
Balance: 0

Status of Investigation

Project approved—January 1997

Estimated completion—October 1998

Second year tasks will involve setting up the laser
system, purchasing and integrating the electronics,

and performing measurements on the samples,
which are now prepared.
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